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(54) PAPER THICKNESS DETECTING DEVICE 

(57)Abstrjct: 

PROBLEM TO BE SOLVED: To provide a paper thickness detecting device 
to serve as both a paper thickness sensor and a forward end sensor by 
providing a function to detect not only the thickness of a paper sheet but also 
the forward end of the paper sheet. 

SOLUTION: The paper thickness detecting device comprises the paper 
thickness sensor 400 to detect a paper thickness by detecting a roller distance 
between transport roller pair 251 to transport the paper sheets with the paper 
sheet nipped therebetween and detect a paper thickness, and a forward end 
discriminating means 302 to discriminate the forward end of the paper sheet 
from the output state of the paper thickness sensor 400 generated when the 
forward end of the paper sheet is brought into contact with the transport roller 
pair 251. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Thickness-of-paper detection equipment characterized by having a tip 
distinction means to distinguish the tip of a form from the output state of the thickness- 
of-paper sensor which detects roller spacing of a conveyance roller pair conveyed on both 
sides of a form, and detects thickness of paper, and said thickness-of-paper sensor 
generated when a form tip touches said conveyance roller pair. 

[Claim 2] A tip distinction means is thickness-of-paper detection equipment according to 
claim 1 characterized by reading whenever [displacement / of an output ], or, overshoot 
as an output state of said thickness-of-paper sensor, and distinguishing the tip of a form. 
[Claim 3] A tip distinction means is thickness-of-paper detection equipment according to 
claim 1 characterized by reading the moment of shifting to the steady state of the output 
level of said sensor as an output state of said thickness-of-paper sensor, and 
distinguishing the tip of a form. 

[Claim 4] Thickness-of-paper detection equipment given in claim 1 characterized by 
having a interlocking means for the sensor of an alignment method from which a mutual 
inductance changes and an output changes to be used, and to interlock and to carry out 
the variation rate of said movable core to change of roller spacing of a conveyance roller 
pair with the distance of a fixed core and a movable core as a thickness-of-paper sensor 
thru/or one term of 3. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thickness-of-paper detection 
equipment for detecting the thickness of paper which will be adopted as image formation 
equipment etc. from now on. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of thickness-of-paper sensor had 

taken the configuration of only the function which detects thickness of paper. 

[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 

conventional example, the part to which a thickness-of-paper sensor is added, a cost rise 

factor, and the difficulty [ an installation location ] of reservation increase. 

[0004] By giving the tip detection function of not only the thickness of paper of a form 

but a form, the place which it was made in order that this invention might solve the 

problem of the above-mentioned conventional technique, and is made into the purpose 

offers the thickness-of-paper detection equipment a thickness-of-paper sensor and a tip 

sensor may be made to use also [ equipment ], and is shown in attaining cost cut and 

space-saving-ization. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
according to this invention, it is characterized by having a tip distinction means to 
distinguish the tip of a form from the output state of the thickness-of-paper sensor which 
detects roller spacing of a conveyance roller pair conveyed on both sides of a form, and 



detects thickness of paper, and said thickness-of-paper sensor generated when a form tip 
touches said conveyance roller pair. 

[0006] That is, the function which detects the tip of not only thickness of paper but a 
form is given by using the stability of whenever [ displacement / of the sensor output 
value generated according to counteraction of the sensor installation supporter material 
generated the moment the form tip passed the thickness-of-paper sensor etc. ], overshoot, 
or the convergence time amount converged on the steady state of an output level. 
[0007] It is suitable to consider as a configuration equipped with a interlocking means to 
interlock and to carry out the variation rate of the movable core to change of roller 
spacing of a conveyance roller pair using the sensor of an alignment method from which 
a mutual inductance changes and an output changes with the distance of a fixed core and 
a movable core as a thickness-of-paper sensor. 
[0008] 

[Embodiment of the Invention] This invention is explained at a detail based on the gestalt 
of implementation of illustration below. 

[0009] (Gestalt 1 of operation) Drawing 1 shows the block diagram of the printer 200 as 
image formation equipment containing the printer controller 103 and printer engine 104 
with which the thickness-of-paper detection equipment of the gestalt 1 of operation of 
this invention is used. 

[0010] As for 101, a display and 102 are host computers among drawing. 103 is a printer 
controller, and to be able to carry out the raster scan of the image data transmitted from 
the host computer 102, it changes into a picture signal or it controls printer engine 104 
through an interface. Both a printer controller 103 and the printer engine 104 are stored in 
the same printer case. 

[001 1] Each part in a printer controller 103 is as follows. 

[0012] The display by which 103a is arranged on a printer case front face, the control unit 

by which 103b is also arranged on a printer case front face, and 103c are [ ROM in 

CPU 103c and 103e of Controller CPU and 103d ] RAM in CPU103c. 

[0013] Drawing 2 is the machine configuration Fig. of a printer 200. 

[0014] This printer 200 consists of a body 201 of a printer which is a body part, and 

option feeding equipment 202 which is an option. 

[0015] 203 is a frame front cover, and if this is opened, it can use MPT (Multi-Purpose 
Tray)204 which is a manual paper feed tray. 205 is the flag of the sensor which detects 
those with a form on the above-mentioned manual paper feed tray (MPT) 204. 206 is a 
feed roller for conveying the form on the manual paper feed tray (MPT) 204 inside a 
printer. 

[0016] PCT (Paper Cassette Tray) whose 207 is a standard medium tray it is . 208 is the 
flag of the sensor which detects those with a form on the standard medium tray (PCT) 
207. 209 is a feed roller for conveying the form on the standard medium tray (PCT) 207 
inside a printer. 

[0017] 210 is OPT (Optional Paper cassette Tray) which is an option medium tray. 21 1 is 
the flag of the sensor which detects those with a form on the option tray (OPT) 210. 212 
is an OPT feeding roller for conveying the form on the option tray (OPT) 210 inside a 
printer. 

[0018] 213 is a roller for conveying further the form to which paper was fed from the 
standard medium tray (PCT) 207 and the option medium tray (OPT) 210 inside a printer. 
[0019] the manual paper feed tray (MPT) 204, the standard medium tray (PCT) 207, and 
the option medium tray (OPT) 210 - the form to which paper was fed from either 
contacts the resist shutter 214 in a tip, and has the sense of conveyance corrected 



Furthermore, a form is further conveyed back by the drive of resist roller pair 215. A 
form is further led to the imprint nip pinched with a photoconductor drum 219 and the 
imprint roller 221 with the conveyance guide 216. 

[0020] 217 is a well-known toner cartridge and equips the interior with the primary 
electrification roller 218, a photoconductor drum 219, and the development cylinder 220. 
[0021] The writing of an electrostatic latent image is made by irradiating the polygon 
mirror 224 by which a rotation drive is carried out by the motor 223, and irradiating a 
predetermined laser beam to a photoconductor drum 219 by the clinch mirror 225 in the 
scanner unit 222. 

[0022] After a form passes a toner imprint location, it is conveyed according to the 
conveyance belt devices 226a-226e by the fixing assembly which consists of a fixing 
roller 227 and a pressurization roller 228, and a form is fixed to a toner image here. 
[0023] 229 is a delivery sensor and detects existence of the form just behind a fixing 
assembly. 

[0024] The form which passed the fixing assembly is further conveyed with the delivery 
roller 230. If the face-up tray 231 is open as shown in drawing, a form will be loaded on a 
tray 231. Moreover, if the tray 231 has closed, a form will reach a roller 232 and will be 
loaded on the face down tray 233. 

[0025] 234 is an upper door, and if this is opened upward, it can perform receipts and 
payments of a toner cartridge 217. 

[0026] Drawing 3 is the electric block diagram of the printer engine 104 of the gestalt 1 
of operation. 

[0027] 301 is the electrical circuit unit of printer engine 104. 302 is a microprocessor and 
303 is the core. The microprocessor 302 is equipped with CPU304, ROM305 and 
RAM306 which are prepared in the core 303 interior, and the gate arrays (Gate Array) (it 
omits Following GA) 307a-307d connected with a core 303. 

[0028] 308 - the sensor with a form of the manual paper feed tray (MPT) 204, and 309 - 
for the feed roller drive solenoid of the standard medium tray (PCT) 207, and 312, as for 
the feed roller drive solenoid of the option medium tray (OPT) 210, and 330, the sensor 
with a form of the option medium tray (OPT) 210 and 313 are [ the feed roller drive 
solenoid of the manual paper feed tray (MPT) 204, and 310 / the sensor with a form of 
the standard medium tray (PCT) 207, and 31 1 / the sensor before a resist and 331 ] resist 
roller drive solenoids. Each roller rotates by driving a solenoid during rotation of the 
Maine motor 314. 

[0029] The thickness-of-paper detecting circuit where 315 detects the thickness of paper 
of a form, and 316 are the delivery sensors for detecting that paper was delivered to the 
form from the printer. 

[0030] 317 is an interface with the checker connected to option feeding equipment and an 
exclusion target at the body of a printer. As for this checker, a service person in charge is 
used for the situation check of a printer, or predetermined actuation. 
[0031] 318 is a switch for the test print directions for making a test image output for the 
check of a printer of operation. 319 is a switch for detecting the switching condition of a 
door 234 and turning off the high-tension circuit inside a printer in the state of open. 320 
is a jumper which directs the type of the power source of this printer. 
[0032] 321 is an external interface circuitry for printer engine 104 to communicate with a 
printer controller 103. The electrical circuit where 322 controls the electrical circuit of the 
scanner unit 222, and 323 controls the high pressure of electrification, development, an 
imprint, and a fixing film, and 324 are the electrical circuits of a fixing assembly. 
[0033] 325 is a fan for cooling the interior of a printer. 



[0034] 326 is conveyance members, such as the conveyance guide 216 of a form, and the 
conveyance belts 226a-226e, and 327 is an input circuit for inputting the potential of the 
conveyance guide 216 into the core 303 of a microprocessor. 
[0035] Printer engine 104 is put on /BDO to a controller 103 through an external 
interface (I/F), and outputs BD signal. Although the polygon mirror 224 is the signal 
which shows that it is a predetermined phase, this is the synchronizing signal of a 
horizontal scanning line, when performing image formation actuation to each form and 
receiving the image of one frame in the shape of a raster through VDO/VDO. Moreover, 
the first BD signal over each frame is called the TOP signal. 

[0036] Drawing 4 shows the configuration of the thickness-of-paper detection equipment 
in the printer of the gestalt 1 of this operation. It is what shows the place where Form S 
has advanced into 215 from the space right, the resist roller pair as a conveyance roller 
pair which conveys this drawing on both sides of a form - The thickness-of-paper sensor 
400 which detects roller spacing of resist roller pair 215, and detects thickness of paper, a 
form tip — a resist roller pair — it has the microprocessor 302 as a tip distinction means to 
distinguish the tip of Form S from the output state of said thickness-of-paper sensor 400 
generated when 215 is touched. 

[0037] the sensor of an alignment method from which a mutual inductance changes and 
an output changes with the distance of fixed core 404b and movable core 404a as a 
thickness-of-paper sensor 400 uses ~ having ~ said movable core 404a — a resist roller 
pair ~ it has the supporter material 402 as a interlocking means which it interlocks and 
carries out a variation rate to change of roller spacing of 215. this supporter material 402 
is supported free [ rotation ] to a revolving shaft 401 — having - that end — a resist roller 
pair - one roller of 215 is supported and movable core 404a is supported by the other 
end. 

[0038] The above-mentioned transformer 404 forms one core which shares primary coil 
404c and 404d of secondary coils by movable core 404a and fixed core 404b. With the 
distance of movable core 404a and fixed core 404b, the mutual inductance between 
primary coil 404c and 404d of secondary coils becomes settled. 
[0039] If Form S advances, the roller of the resist roller pair 215 bottom will fall by the 
thickness of Form S, and the supporter material 402 will rotate to a space clockwise 
rotation centering on a revolving shaft 401. this supporter material 402 is energized to a 
space counterclockwise rotation according to the spring device 403 — having — a resist 
roller pair — it is energized in the direction in which 215 contacts. 
[0040] Drawing 5 is the internal circuitry of the thickness-of-paper detection equipment 
in explanation of drawing 4 . Explanation in this circuit is given to below. 
[0041] In drawing 5 , 501 is an oscillator always impressed to primary coil 404c, and it 
oscillates because a current flows to a primary side coil at 404c. On the other hand, the 
mutual inductance of a coil 404 is determined according to the distance D with the flight 
cores 404a and 404b, and the alternating current pulse value generated in 404d of 
secondary coils according to this is determined. For example, if L which is said 
alternating current pulse-voltage value will become low if the distance of D is short, and 
the distance of D becomes large conversely, it has the relation that the value of L 
becomes high. Moreover, as for the relation between D (distance) and L (electrical- 
potential-difference value), linearity is maintained mostly. 

[0042] And shape peak value L of this alternating current pulse value in waveform by the 
detector circuit 502, change into a direct-current-voltage value, and that output is made to 
amplify N times with amplifier 503, and let this output value (L-N) be the print-out of 
final thickness of paper. 



[0043] In the equipment of a configuration of that the thickness-of-paper sensor 400 
stated above is carried, it explains using the sequence diagram of drawing 6 , and the flow 
chart Fig. of drawing 8 . 

[0044] If printing control instruction is sent and printing control is started, paper will be 
fed to the form included in the various medium trays MPT204, PCT207, and OPT210 
with each feed roller 206,209,212, it will be further conveyed with the conveyance roller 
213, and the sense of a form will be corrected by the resist shutter (801). 
[0045] and the tip of a form a resist roller pair - if 215 is touched, the supporter 
material 402 will move [ said both ends of resist roller pair 215 ] counterclockwise 
centering on breadth and a revolving shaft 401 in an instant, and movable core 404a 
attached at the tip will keep away from fixed core 404b (802). 

[0046] the output (503) of a thickness-of-paper sensor was shown by drawing 6 at this 
moment - it starts, the variation rate at the time and overshoot like a points occur, and 
peak value (****) is detected (803). Furthermore, also whenever [ this displacement / that 
was detected / at this time ] is observed (804). 

[0047] And the time amount of whenever [ displacement / which starts ] is read by 
CPU302, and said CPU302 distinguishes peak value (****) as a tip detection signal of a 
form based on such information by incorporating in A/D converter 303 in which the 
electrical -potential-difference value of the thickness-of-paper detecting circuit 315 is 
carried in CPU302 (805). 

[0048] And if conveyed continuously, while the output value of the thickness-of-paper 
sensor 400 will decline (806), an output value is a stationary value (Vave). It is stabilized 
(807). 

[0049] (Gestalt 2 of operation) In the equipment of a configuration of that the thickness- 
of-paper sensor 400 stated to drawing 1 - drawing 5 is carried, the gestalt 2 of operation is 
explained using the sequence diagram of drawing 7 , and the flow chart Fig. of drawing 9 

[0050] With the gestalt 2 of this operation, CPU302 as a tip distinction means reads the 
moment of shifting to the steady state of the output level of a sensor as an output state of 
said thickness-of-paper sensor 400, and distinguishes the tip of a form. 
[0051] That is, if printing control instruction is sent and printing control is started, paper 
will be fed to the form included in the various medium trays MPT204, PCT207, and 
OPT210 with each feed roller 206,209,212, it will be further conveyed with the 
conveyance roller 213, and the sense will be corrected by paper with a resist shutter 
(901). 

[0052] and the tip of paper — a resist roller pair — if 215 is touched, the directions 
member 402 will move [ said both ends of resist roller pair 215 ] to a half-clockwise 
rotation centering on breadth and a revolving shaft 401 in an instant, and movable core 
404a attached at the tip will keep away from fixed core 404b (902). 
[0053] if overshoot like a points shown by drawing 7 in the output (503) of a sensor 
occurs and it is continuously conveyed at this moment — the fixed time amount back 
(deltaave) **** — an output value — stationary value (Vave) It is stabilized (903). 
[0054] The electrical-potential-difference value 503 of the thickness-of-paper detecting 
circuit 315 when being stabilized in this stationary value is incorporated in A/D converter 
303 in which it is carried in CPU302. This deltaave It is deltaave after converging 
CPU302, since time amount until it reaches (convergence) becomes almost fixed. The tip 
location of a form guesses the sequence which passes a transformer 404 by what (904) it 
goes back and the time amount of a part is distinguished for as a tip location of a form. 
[0055] 



[Effect of the Invention] Whenever [ displacement / at the time of the standup of the 
sensor output value generated according to counteraction of the sensor installation 
supporter material which is generated according to this invention the moment the form 
passed the thickness-of-paper sensor as explained above etc. ], and overshoot, since it 
constituted so that the tip of paper might be detected by using the output state of the 
stability of the convergence time amount converged on a stationary value, even a 
thickness-of-paper detection sensor can come out, a tip detection sensor can be made to 
serve a double purpose, and it becomes realizable [ a cost cut and space-saving-izing of 
the installation location of a sensor ]. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the thickness-of-paper detection 
equipment for detecting the thickness of paper which will be adopted as image formation 
equipment etc. from now on. 

PRIOR ART 



[Description of the Prior Art] Conventionally, this kind of thickness-of-paper sensor had 
taken the configuration of only the function which detects thickness of paper. 

EFFECT OF THE INVENTION 



[Effect of the Invention] Whenever [ displacement / at the time of the standup of the 
sensor output value generated according to counteraction of the sensor installation 
supporter material which is generated according to this invention the moment the form 
passed the thickness-of-paper sensor as explained above etc. ], and overshoot, since it 
constituted so that the tip of paper might be detected by using the output state of the 
stability of the convergence time amount converged on a stationary value, even a 
thickness-of-paper detection sensor can come out, a tip detection sensor can be made to 
serve a double purpose, and it becomes realizable [ a cost cut and space-saving-izing of 
the installation location of a sensor ]. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional example, the part to which a thickness-of-paper sensor is added, a cost rise 
factor, and the difficulty [ an installation location ] of reservation increase. 
[0004] By giving the tip detection function of not only the thickness of paper of a form 
but a form, the place which it was made in order that this invention might solve the 
problem of the above-mentioned conventional technique, and is made into the purpose 
offers the thickness-of-paper detection equipment a thickness-of-paper sensor and a tip 
sensor may be made to use also [ equipment ], and is shown in attaining cost cut and 
space-saving-ization. 

MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
according to this invention, it is characterized by having a tip distinction means to 



distinguish the tip of a form from the output state of the thickness-of-paper sensor which 
detects roller spacing of a conveyance roller pair conveyed on both sides of a form, and 
detects thickness of paper, and said thickness-of-paper sensor generated when a form tip 
touches said conveyance roller pair. 

[0006] That is, the function which detects the tip of not only thickness of paper but a 
form is given by using the stability of whenever [ displacement / of the sensor output 
value generated according to counteraction of the sensor installation supporter material 
generated the moment the form tip passed the thickness-of-paper sensor etc. ], overshoot, 
or the convergence time amount converged on the steady state of an output level. 
[0007] It is suitable to consider as a configuration equipped with a interlocking means to 
interlock and to carry out the variation rate of the movable core to change of roller 
spacing of a conveyance roller pair using the sensor of an alignment method from which 
a mutual inductance changes and an output changes with the distance of a fixed core and 
a movable core as a thickness-of-paper sensor. 
[0008] 

[Embodiment of the Invention] This invention is explained at a detail based on the gestalt 
of implementation of illustration below. 

[0009] (Gestalt 1 of operation) Drawing 1 shows the block diagram of the printer 200 as 
image formation equipment containing the printer controller 103 and printer engine 104 
with which the thickness-of-paper detection equipment of the gestalt 1 of operation of 
this invention is used. 

[0010] As for 101, a display and 102 are host computers among drawing. 103 is a printer 
controller, and to be able to carry out the raster scan of the image data transmitted from 
the host computer 102, it changes into a picture signal or it controls printer engine 104 
through an interface. Both a printer controller 103 and the printer engine 104 are stored in 
the same printer case. 

[001 1] Each part in a printer controller 103 is as follows. 

[0012] The display by which 103a is arranged on a printer case front face, the control unit 

by which 103b is also arranged on a printer case front face, and 103c are [ ROM in 

CPU 103c and 103e of Controller CPU and 103d ] RAM in CPU103c. 

[0013] Drawing 2 is the machine configuration Fig. of a printer 200. 

[0014] This printer 200 consists of a body 201 of a printer which is a body part, and 

option feeding equipment 202 which is an option. 

[0015] 203 is a frame front cover, and if this is opened, it can use MPT (Multi-Purpose 
Tray)204 which is a manual paper feed tray. 205 is the flag of the sensor which detects 
those with a form on the above-mentioned manual paper feed tray (MPT) 204. 206 is a 
feed roller for conveying the form on the manual paper feed tray (MPT) 204 inside a 
printer. 

[0016] PCT (Paper Cassette Tray) whose 207 is a standard medium tray it is . 208 is the 
flag of the sensor which detects those with a form on the standard medium tray (PCT) 
207. 209 is a feed roller for conveying the form on the standard medium tray (PCT) 207 
inside a printer. 

[0017] 210 is OPT (Optional Paper cassette Tray) which is an option medium tray. 21 1 is 
the flag of the sensor which detects those with a form on the option tray (OPT) 210. 212 
is an OPT feeding roller for conveying the form on the option tray (OPT) 210 inside a 
printer. 

[001 8] 213 is a roller for conveying further the form to which paper was fed from the 
standard medium tray (PCT) 207 and the option medium tray (OPT) 210 inside a printer. 
[0019] the manual paper feed tray (MPT) 204, the standard medium tray (PCT) 207, and 



the option medium tray (OPT) 210 - the form to which paper was fed from either 
contacts the resist shutter 214 in a tip, and has the sense of conveyance corrected 
Furthermore, a form is further conveyed back by the drive of resist roller pair 21 5. A 
form is further led to the imprint nip pinched with a photoconductor drum 219 and the 
imprint roller 221 with the conveyance guide 216. 

[0020] 217 is a well-known toner cartridge and equips the interior with the primary 
electrification roller 218, a photoconductor drum 219, and the development cylinder 220. 
[0021] The writing of an electrostatic latent image is made by irradiating the polygon 
mirror 224 by which a rotation drive is carried out by the motor 223, and irradiating a 
predetermined laser beam to a photoconductor drum 219 by the clinch mirror 225 in the 
scanner unit 222. 

[0022] After a form passes a toner imprint location, it is conveyed according to the 
conveyance belt devices 226a-226e by the fixing assembly which consists of a fixing 
roller 227 and a pressurization roller 228, and a form is fixed to a toner image here. 
[0023] 229 is a delivery sensor and detects existence of the form just behind a fixing 
assembly. 

[0024] The form which passed the fixing assembly is further conveyed with the delivery 
roller 230. If the face-up tray 231 is open as shown in drawing, a form will be loaded on a 
tray 231 . Moreover, if the tray 231 has closed, a form will reach a roller 232 and will be 
loaded on the face down tray 233. 

[0025] 234 is an upper door, and if this is opened upward, it can perform receipts and 
payments of a toner cartridge 217. 

[0026] Drawing 3 is the electric block diagram of the printer engine 104 of the gestalt 1 
of operation. 

[0027] 301 is the electrical circuit unit of printer engine 104. 302 is a microprocessor and 
303 is the core. The microprocessor 302 is equipped with CPU304, ROM305 and 
RAM306 which are prepared in the core 303 interior, and the gate arrays (Gate Array) (it 
omits Following GA) 307a-307d connected with a core 303. 

[0028] 308 - the sensor with a form of the manual paper feed tray (MPT) 204, and 309 — 
for the feed roller drive solenoid of the standard medium tray (PCT) 207, and 312, as for 
the feed roller drive solenoid of the option medium tray (OPT) 210, and 330, the sensor 
with a form of the option medium tray (OPT) 210 and 313 are [ the feed roller drive 
solenoid of the manual paper feed tray (MPT) 204, and 310 / the sensor with a form of 
the standard medium tray (PCT) 207, and 3 1 1 / the sensor before a resist and 33 1 ] resist 
roller drive solenoids. Each roller rotates by driving a solenoid during rotation of the 
Maine motor 314. 

[0029] The thickness-of-paper detecting circuit where 3 1 5 detects the thickness of paper 
of a form, and 316 are the delivery sensors for detecting that paper was delivered to the 
form from the printer. 

[0030] 317 is an interface with the checker connected to option feeding equipment and an 

exclusion target at the body of a printer. As for this checker, a service person in charge is 

used for the situation check of a printer, or predetermined actuation. 

[0031] 318 is a switch for the test print directions for making a test image output for the 

check of a printer of operation. 319 is a switch for detecting the switching condition of a 

door 234 and turning off the high-tension circuit inside a printer in the state of open. 320 

is a jumper which directs the type of the power source of this printer. 

[0032] 321 is an external interface circuitry for printer engine 104 to communicate with a 

printer controller 103. The electrical circuit where 322 controls the electrical circuit of the 

scanner unit 222, and 323 controls the high pressure of electrification, development, an 



imprint, and a fixing film, and 324 are the electrical circuits of a fixing assembly. 
[0033] 325 is a fan for cooling the interior of a printer. 

[0034] 326 is conveyance members, such as the conveyance guide 216 of a form, and the 
conveyance belts 226a-226e, and 327 is an input circuit for inputting the potential of the 
conveyance guide 216 into the core 303 of a microprocessor. 
[0035] Printer engine 104 is put on /BDO to a controller 103 through an external 
interface (I/F), and outputs BD signal. Although the polygon mirror 224 is the signal 
which shows that it is a predetermined phase, this is the synchronizing signal of a 
horizontal scanning line, when performing image formation actuation to each form and 
receiving the image of one frame in the shape of a raster through VDO/VDO. Moreover, 
the first BD signal over each frame is called the TOP signal. 

[0036] Drawing 4 shows the configuration of the thickness-of-paper detection equipment 
in the printer of the gestalt 1 of this operation. It is what shows the place where Form S 
has advanced into 215 from the space right, the resist roller pair as a conveyance roller 
pair which conveys this drawing on both sides of a form — The thickness-of-paper sensor 
400 which detects roller spacing of resist roller pair 215, and detects thickness of paper, a 
form tip — a resist roller pair - it has the microprocessor 302 as a tip distinction means to 
distinguish the tip of Form S from the output state of said thickness-of-paper sensor 400 
generated when 215 is touched. 

[0037] the sensor of an alignment method from which a mutual inductance changes and 
an output changes with the distance of fixed core 404b and movable core 404a as a 
thickness-of-paper sensor 400 uses - having - said movable core 404a ~ a resist roller 
pair — it has the supporter material 402 as a interlocking means which it interlocks and 
carries out a variation rate to change of roller spacing of 215. this supporter material 402 
is supported free [ rotation ] to a revolving shaft 401 — having - that end - a resist roller 
pair - one roller of 215 is supported and movable core 404a is supported by the other 
end. 

[0038] The above-mentioned transformer 404 forms one core which shares primary coil 
404c and 404d of secondary coils by movable core 404a and fixed core 404b. With the 
distance of movable core 404a and fixed core 404b, the mutual inductance between 
primary coil 404c and 404d of secondary coils becomes settled. 
[0039] If Form S advances, the roller of the resist roller pair 215 bottom will fall by the 
thickness of Form S, and the supporter material 402 will rotate to a space clockwise 
rotation centering on a revolving shaft 401. this supporter material 402 is energized to a 
space counterclockwise rotation according to the spring device 403 — having - a resist 
roller pair — it is energized in the direction in which 215 contacts. 
[0040] Drawing 5 is the internal circuitry of the thickness-of-paper detection equipment 
in explanation of drawing 4 . Explanation in this circuit is given to below. 
[0041] In drawing 5 , 501 is an oscillator always impressed to primary coil 404c, and it 
oscillates because a current flows to a primary side coil at 404c. On the other hand, the 
mutual inductance of a coil 404 is determined according to the distance D with the flight 
cores 404a and 404b, and the alternating current pulse value generated in 404d of 
secondary coils according to this is determined. For example, if L which is said 
alternating current pulse-voltage value will become low if the distance of D is short, and 
the distance of D becomes large conversely, it has the relation that the value of L 
becomes high. Moreover, as for the relation between D (distance) and L (electrical- 
potential -difference value), linearity is maintained mostly. 

[0042] And shape peak value L of this alternating current pulse value in waveform by the 
detector circuit 502, change into a direct-current-voltage value, and that output is made to 



amplify N times with amplifier 503, and let this output value (L-N) be the print-out of 
final thickness of paper. 

[0043] In the equipment of a configuration of that the thickness-of-paper sensor 400 
stated above is carried, it explains using the sequence diagram of drawing 6 , and the flow 
chart Fig. of drawing 8 . 

[0044] If printing control instruction is sent and printing control is started, paper will be 
fed to the form included in the various medium trays MPT204, PCT207, and OPT210 
with each feed roller 206,209,212, it will be further conveyed with the conveyance roller 
213, and the sense of a form will be corrected by the resist shutter (801). 
[0045] and the tip of a form - a resist roller pair - if 215 is touched, the supporter 
material 402 will move [ said both ends of resist roller pair 215 ] counterclockwise 
centering on breadth and a revolving shaft 401 in an instant, and movable core 404a 
attached at the tip will keep away from fixed core 404b (802). 

[0046] the output (503) of a thickness-of-paper sensor was shown by drawing 6 at this 
moment - it starts, the variation rate at the time and overshoot like a points occur, and 
peak value (****) is detected (803). Furthermore, also whenever [ this displacement / that 
was detected / at this time ] is observed (804). 

[0047] And the time amount of whenever [ displacement / which starts ] is read by 
CPU302, and said CPU302 distinguishes peak value (****) as a tip detection signal of a 
form based on such information by incorporating in A/D converter 303 in which the 
electrical-potential-difference value of the thickness-of-paper detecting circuit 315 is 
carried in CPU302 (805). 

[0048] And if conveyed continuously, while the output value of the thickness-of-paper 
sensor 400 will decline (806), an output value is a stationary value (Vave). It is stabilized 
(807). 

[0049] (Gestalt 2 of operation) In the equipment of a configuration of that the thickness- 
of-paper sensor 400 stated to drawing 1 - drawing 5 is carried, the gestalt 2 of operation is 
explained using the sequence diagram of drawing 7 , and the flow chart Fig. of drawing 9 

[0050] With the gestalt 2 of this operation, CPU302 as a tip distinction means reads the 
moment of shifting to the steady state of the output level of a sensor as an output state of 
said thickness-of-paper sensor 400, and distinguishes the tip of a form. 
[0051] That is, if printing control instruction is sent and printing control is started, paper 
will be fed to the form included in the various medium trays MPT204, PCT207, and 
OPT210 with each feed roller 206,209,212, it will be further conveyed with the 
conveyance roller 213, and the sense will be corrected by paper with a resist shutter 
(901). 

[0052] and the tip of paper -- a resist roller pair - if 21 5 is touched, the directions 
member 402 will move [ said both ends of resist roller pair 215 ] to a half-clockwise 
rotation centering on breadth and a revolving shaft 401 in an instant, and movable core 
404a attached at the tip will keep away from fixed core 404b (902). 
[0053] if overshoot like a points shown by drawing 7 in the output (503) of a sensor 
occurs and it is continuously conveyed at this moment — the fixed time amount back 
(deltaave) **** — an output value ~ stationary value (Vave) It is stabilized (903). 
[0054] The electrical-potential-difference value 503 of the thickness-of-paper detecting 
circuit 315 when being stabilized in this stationary value is incorporated in A/D converter 
303 in which it is carried in CPU302. This deltaave It is deltaave after converging 
CPU302, since time amount until it reaches (convergence) becomes almost fixed. The tip 
location of a form guesses the sequence which passes a transformer 404 by what (904) it 



goes back and the time amount of a part is distinguished for as a tip location of a form. 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the printer system as image formation equipment 
containing the printer controller and printer engine concerning the gestalt 1 of operation 
of this invention. 

[Drawing 2] It is the machine configuration Fig. of the printer engine of the gestalt 1 of 
operation. 

[Drawing 31 It is the electric block diagram of the printer engine of the gestalt 1 of 
operation. 

[Drawing 41 It is the form detector composition in the engine of the gestalt 1 of operation. 
[Drawing 51 It is a form detecting circuit Fig. in the printer engine of the gestalt 1 of 
operation. 

[Drawing 61 It is the sensor output sequence diagram of the gestalt 1 of operation. 
[Drawing 71 It is the sensor output sequence diagram of the gestalt 2 of operation of this 
invention. 

[Drawing 81 The flow chart Fig. of the gestalt 1 of operation. 
[Drawing 91 The flow chart Fig. of the gestalt 2 of operation. 
[Description of Notations] 

101 Display 

102 Computer 

103 Printer Controller 

1 04 Printer Engine 

201 Body of Printer 

202 Option Feeding Equipment 
215 Resist Roller Pair 

3 1 5 Thickness-of-Paper Detecting Circuit 

404 Transformer 

404a Movable core 

404b Core 

404c Primary coil 

404d Secondary coil 

501 Oscillator 

502 Detector Circuit 

503 Amplifier 



